The present study provides Dutch norms for age of acquisition, familiarity, imageability, image agreement, visual complexity, word frequency, and word length (in syllables) for 124 line drawings of actions. Ratings were obtained from 117 Dutch participants. Word frequency was determined on the basis of the SUBTLEX-NL corpus (Keuleers, Brysbaert, & New, Behavior Research Methods, 42, 643-650, 2010). For 104 of the pictures, naming latencies and name agreement were determined in a separate naming experiment with 74 native speakers of Dutch. The Dutch norms closely corresponded to the norms for British English. Multiple regression analysis showed that age of acquisition, imageability, image agreement, visual complexity, and name agreement were significant predictors of naming latencies, whereas word frequency and word length were not. Combined with the results of a principalcomponent analysis, these findings suggest that variables influencing the processes of conceptual preparation and lexical selection affect latencies more strongly than do variables influencing word-form encoding.
The picture-naming task is a well-established research tool for studying word production. In this task, participants are required to name a set of pictures as quickly and accurately as possible. A number of different models have been proposed for the cognitive processes that lead from the perception of a picture to the articulation of its name (e.g., Glaser, 1992; Humphreys, Riddoch, & Quinlan, 1988; Johnson, Paivio, & Clark, 1996) . The models differ in many ways, but they all agree that picture naming involves four main processing steps, namely (1) perceptual and conceptual identification of the depicted object or event, hereafter conceptual preparation;
(2) selection of a suitable name for the object or event, hereafter lexical selection; (3) encoding of the corresponding word form (i.e., encoding morphological, phonological, and phonetic representations), hereafter word-form encoding; and (4) articulation (e.g., Caramazza, 1997; Levelt, Roelofs, & Meyer, 1999; Rapp & Goldrick, 2000; Roelofs, 1992 Roelofs, , 1997 .
For many applications of the picture-naming task, it is useful to know beforehand which picture names speakers are likely to choose and how difficult the naming task will be. Following Snodgrass and Vanderwart's (1980) seminal study, norms have been developed for various sets of pictures and for different languages. These norms often include not only the preferred picture names and the corresponding naming latencies, but also indicators of various properties of the pictures and their names, including, for instance, their visual complexity, the age of acquisition of the dominant name, and the frequency of the name. Comparisons of these data sets have shown that the norms are, to some extent, specific to the language tested. For instance, Van Schagen, Tamsma, Bruggemann, Jackson, and Michon (1983) found no significant correlation for name agreement or familiarity between their Dutch norms for object pictures and the English norms for the same picture set provided by Snodgrass and Vanderwart. Most norming studies have concerned pictures of objects (e.g., Snodgrass & Vanderwart, 1980, for English; Sanfeliu & Fernandez, 1996, for Spanish; Alario & Ferrand, 1999, for French; Nisi, Longoni, & Snodgrass, 2000, for Italian; Wang, 1997, for Chinese; and Severens, Van Lommel, Ratinckx, & Hartsuiker, 2005, for Dutch ). Yet, norms for action pictures are needed in many research, educational, and clinical contexts-for instance, when verb-or action-specific knowledge or the underlying cortical representations are to be investigated, or when morphologically complex forms, such as past tense forms of verbs, are to be elicited (e.g., Gentner, 1981; Kemmerer & Tranel, 2000) .
Norms for action pictures have been provided for some languages, including English (e.g., Druks & Masterson, 2000; Szekely et al., 2005) , French (Schwitter, Boyer, Méot, Bonin, & Laganaro, 2004) , and Spanish (Cuetos & Alija, 2003) , but, to the best of our knowledge, not for Dutch. The present study fills this gap by providing Dutch norms for a set of line drawings of actions-namely, the 100 drawings used in the English naming battery of Druks and Masterson, as well as 24 additional drawings (Konopka & Meyer, 2012) .
The present study was carried out in three steps: The first step was an online study, in which participants rated the action pictures on a number of dimensions described below. We largely followed Druks and Masterson (2000) in choosing the rating dimensions and preparing the materials, and we determined how well the ratings of the drawings given by English and Dutch participants correlated with each other. The second step was a laboratory study, in which participants named the pictures as quickly and accurately as possible. We determined name agreement and the average naming latency for each picture. Subsequently, we determined how well each of the variables assessed in the rating study, as well as name agreement and indicators of the length and frequency of the picture names, predicted the naming latencies. Since Druks and Masterson did not record naming latencies, such analyses could not be carried out for the English data. Steps 1 and 2 above are referred to as the "main study." The third step was a partial replication of the rating study, referred to as the "supplementary study."
In the main rating study, the participants were asked to rate two properties of the drawings: namely, their visual complexity-defined as the amount of detail in the drawingsand image agreement-defined as the degree to which the visual image evoked by the picture name corresponded to the drawing. Visual complexity probably affects the ease of recognizing the actions, and we therefore expected the picturenaming latencies to increase with the complexity of the pictures (see also Attneave, 1957; Ellis & Morrison, 1998 ; but see Snodgrass & Yuditsky, 1996) . Image agreement should also affect object recognition, with poor imagine agreement leading to slow object recognition, and hence to long object-naming latencies (e.g., Barry, Morrison, & Ellis, 1997) .
Three further rating scales-of imageability, familiarity, and subjective age of acquisition-concerned the dominant names of the actions. Imageability refers to the degree to which a word can evoke mental images. It can be used to index semantic richness and to study the activation of semantic codes during lexical processing (e.g., Cortese, Simpson, & Woolsey, 1997) . Familiarity indicates the subjective frequency of exposure to a word. Several studies have shown that familiar words are produced and recognized faster than less familiar ones (e.g., Balota, Pilotti, & Cortese, 2001; Connine, Mullennix, Shernoff, & Yelen, 1990) . We expected negative correlations of imageability and familiarity with the action naming latencies.
Age of acquisition (AoA hereafter) refers to the age at which words are learned. It can be measured through estimates given by adults, or by more objective measures (e.g., parental or teacher ratings or formal tests) of when children can name pictures or read words. Several studies have shown that subjective ratings of AoA and objective measures correlate well (e.g., Carroll & White, 1973; Gilhooly & Gilhooly, 1980; Morrison, Chappell, & Ellis, 1997) . In the present study, ratings were used, as in the study of Druks and Masterson (2000) . A large body of research has demonstrated the strong impact of AoA in a variety of linguistic tasks (e.g., Brysbaert & Cortese, 2011; see Barry et al., 1997, for a review) . It has been shown that naming latencies increase with age of acquisition in both object (e.g., Carroll & White, 1973; Ellis & Morrison, 1998) and action naming (e.g., Bogka et al., 2003; Bonin, Boyer, Méot, Fayol, & Droit, 2004; Morrison, Hirsh, & Duggan, 2003) . The precise origin of the AoA effect is still a matter of debate (see Johnston & Barry, 2006 , for a review), although most of the evidence points toward an early origin-that is, toward object recognition or conceptual preparation processes (e.g., Belke, Brysbaert, Meyer, & Ghyselinck, 2005; Catling & Johnston, 2006 ; but see Brown & Watson, 1987) . In any event, we expected, on the basis of the existing empirical evidence, to see a positive correlation of AoA with the picture-naming latencies.
In addition to the ratings above, we included estimates of the frequencies of the action names in the language (using the SUBTLEX Dutch database; Keuleers, Brysbaert, & New, 2010) and their lengths (in terms of number of syllables) as predictors of the naming latencies. A large literature has demonstrated the impact of frequency on performance in both word and picture naming (e.g., Barry et al., 1997; Cuetos, Ellis, & Alvarez, 1999; Ellis & Morrison, 1998) . In the literature, some debate has centered on the origin of the frequency effect in picture naming, but overall, the emerging consensus is that frequency affects both lexical selection and word-form encoding (see Jescheniak & Levelt, 1994; Piai, Roelofs, & Van der Meij, 2012; Strijkers, Costa, & Thierry, 2010) .
Several studies have shown that long words take longer to initiate than shorter words (e.g., Eriksen, Pollack, & Montague, 1970 ; but see Ferrand & Segui, 2003; Henderson, 1982 , for a review), most likely because speakers generate the phonological and phonetic codes of successive syllables in sequence during word-form encoding (e.g., Meyer, Belke, Häcker, & Mortensen, 2007; Roelofs, 2002) . However, speakers can initiate the articulation of a word on the basis of a partial form representation (e.g., the representation of one syllable), and in this case no word length effect is found. Thus, whether or not a word length effect is obtained may depend on speakers' response strategies (Damian, Bowers, Stadthagen-Gonzalez, & Spalek, 2010; Meyer, Roelofs, & Levelt, 2003) .
From the naming study, we obtained indicators of name agreement for the pictures, which is the extent to which participants agree on the name of a picture. Name agreement is a robust predictor of naming difficulty. Many studies have shown that pictures with a single dominant name are named more quickly than pictures with multiple plausible names (Barry et al., 1997; Paivio, Clark, Digdon, & Bons, 1989; Vitkovitch & Tyrrell, 1995) . The origin of the name agreement effect is not entirely clear. Some evidence suggests that the effect arises during lexical selection. For instance, Johnson et al. (1996) found that name agreement affected naming latencies but not object identification latencies for the same object pictures. Alario et al. (2004;  see also Alario & Ferrand, 1999) proposed that the effect of name agreement reflects how strong the connections are between the pictured object and its possible names, and that competition among the multiple lexical candidates causes a delay in selecting target lexical representations.
In natural languages, many properties of objects and their names are related. For instance, names acquired early will typically be short and frequent and will refer to familiar concepts (see, e.g., Brown & Watson, 1987; Severens et al., 2005) . Consequently, we expected to see intercorrelations between the predictors of naming latencies. We used multiple regression to determine how well each variable independently predicted the naming latencies, and we used principal-component analysis to explore which predictors clustered together.
To summarize, the present study provides Dutch norms for action naming. We report naming latencies and indices of name agreement in order to characterize the overall difficulty of naming each item. In addition, we provide a range of often-used measures that characterize the ease of conceptual preparation (including object recognition), lexical selection, and word-form encoding, and report their impacts on naming latencies.
Main study

Method of the rating study
Participants A group of 117 native Dutch speakers (20 males, 97 females; mean age = 28.57 years, range from 16 to 67 years) participated in the rating study. They were selected from the participant pool of the Max Planck Institute for Psycholinguistics, Nijmegen, the Netherlands. They completed a consent form before the study and were paid for their participation. All of the participants had normal or correct-to-normal vision.
Materials A total of 124 black-and-white line-drawings of actions were used in the study (see Fig. 1 for an example). These were the 100 drawings used by Druks and Masterson (2000) , along with 24 drawings used by Konopka and Meyer (2012) . 1 In a pilot study carried out with ten native speakers of Dutch, we established dominant names for all of the pictures. The rating scales for image agreement and visual complexity were presented in combination with action pictures, whereas the scales for imageability, image agreement, subjective age of acquisition and familiarity were presented with the corresponding written verbs.
All pictures were sized to fit into frames of 150 × 150 pixels on the computer screen. Words were presented in lowercase, black Tahoma font with a large font size. The rating scales were presented simultaneously below the pictures. The study was programmed using the Oracle Application Development Framework 11.1.1.4.0.
Design and procedure All of the participants rated all items on each of the five dimensions, completing one dimension before moving on to the next one. The order of the dimensions for all participants was (1) imageability, (2) image agreement, (3) familiarity, (4) subjective age of acquisition, and (5) visual complexity. Items were rated by all participants in the same order on each dimension, but different orders were used for different dimensions. The rating scales and the instructions for the ratings are reproduced in the supplementary materials.
On each trial of the image agreement rating task, a verb was presented in the center of the computer screen for 1 s and followed by the corresponding picture, which remained in view until the participant responded. In the remaining tasks, a single item (a picture or word) was presented per trial until the participant responded. All of the tasks were self-paced, but the program automatically terminated if no response was recorded within 1 h. Participants could not revise their ratings.
Seven-point rating scales were used for all of the dimensions except age of acquisition. In the imageability rating task (adapted from Paivio, Yuille, & Madigan, 1968) , participants were presented with written verbs and instructed to rate how readily each verb evoked mental images. A value of 1 on the scale indicated that the verb evoked mental images with greatest difficulty or not at all, and a value of 7 indicated that the verb evoked mental images most readily.
In the image agreement rating task (adapted from Snodgrass & Vanderwart, 1980) , participants were instructed to rate how closely each picture resembled their mental images of the action. A value of 1 indicated that the picture provided a very poor match, and a value of 7 indicated a very good match to the participant's mental image of the action.
In the familiarity rating task (adapted from Gilhooly & Logie, 1981) , participants were required to rate the familiarity of each word, estimating how often they had experienced it. A value of 1 indicated that the participant had never seen, heard, or used the word, and a value of 7 indicated that the participant saw, heard, or used the word very often.
In the age of acquisition rating task (adapted from Carroll & White, 1973) , participants were instructed to rate on a 9point scale the age at which they thought they had acquired the verb. On this scale, 1 indicated 0-2 years, 2 indicated 3 years, 3 indicated 4 years, 4 indicated 5 years, 5 indicated 6 years, 6 indicated 7-8 years, 7 indicated 9-10 years, 8 indicated 11-12 years, and 9 indicated 13 years or older. If the participants did not know the meaning of a verb, they should choose Ik ken het woord niet ("I don't know the word"). "Learning" a verb was defined as the age at which the participants thought that they would have understood the verb if somebody had used it in front of them, even if they did not yet say, read, or write the verb.
In the visual complexity rating task (adapted from Snodgrass & Vanderwart, 1980) , participants were instructed to rate the complexity of each picture. A value of 1 indicated that the picture was very simple, and a value of 7 indicated that it was very complex. Participants were required to rate the complexity of the drawing itself rather than the complexity of the action that it represented. Here, "complexity" was identified as the amount of detail or intricacy of the lines in a picture.
Method of the picture-naming study
Participants A group of 74 native Dutch speakers (six males, 68 females; mean age = 35.23 years, range from 16 to 63 years) participated in picture-naming task. They had not participated in the rating study. Two different samples of participants were used so that providing the ratings could not affect the naming latencies, or vice versa. The participants in the picture-naming study were also selected from the participant pool of the Max Planck Institute for Psycholinguistics, Nijmegen, the Netherlands. They completed a consent form before the study and were paid for their participation. They had normal or correct-to-normal vision.
Materials Twenty of the rated items (six from the Druks and Masterson, 2000, corpus) were excluded from the set because their name agreement was insufficient (i.e., five or fewer participants used the same name), because the pictures elicited multiword descriptions rather than verbs (two cases), or because another picture had the same dominant name (one case). Although these items were not included in the naming study, they are listed in a separate section of the supplementary materials, together with the most common responses given by the participants in the pilot study. The remaining 104 pictures were resized to fit in 4 × 4 cm frames on the computer screen (2.29º of visual angle).
Procedure Each trial began with the presentation of a fixation cross (+), which was presented for 800 ms in the center of the screen. Then a picture was shown for 600 ms, followed by a red flashing exclamation mark, which was presented until the end of the trial (see also Shao, Roelofs, & Meyer, 2012) . The exclamation mark was used to remind participants to respond quickly. The trial was terminated as soon as the voice key was triggered or, if the participant did not respond, 2,000 ms after the onset of the picture. The interstimulus interval was 1,500 ms. The order of items was random and different for each participant, and participants were tested individually.
Apparatus and data analyses The naming task was controlled by a HP 8540P laptop with the Presentation software package (Version 14.3, www.neurobs.com). Naming latencies were recorded online using a voice key and were later confirmed or corrected using the speech analysis program Praat (Boersma, 2001) . Responses were coded as errors when participants used names that were different from the dominant names or when the response contained a repair or disfluency (i.e., stutters or starting with filler words).
Scoring The participants' responses were transcribed in order to determine name agreement. We computed two indicators of name agreement. The first was the proportion of participants who used the dominant name determined in the pilot study. This proportion represented the degree of agreement on a name but did not reveal how many different names the participants used. Information about the spread of responses was captured in a second indicator, the H statistic, introduced by Snodgrass and Vanderwart (1980) . In Formula 1 below, k represents the number of different names given to each picture, i represents the number of names assigned to one picture, and P i represents the proportions of each assigned name.
If only one name is given for a picture, H is zero. If two names occur with equal frequency, H is 1. H increases with the number of responses given, and generally decreases with the proportions of each response.
Results and discussion
Table 1 provides descriptive statistics for each of the variables assessed in the rating study, along with the word frequency and word length (i.e., number of syllables) of the dominant names. Because of technical problems, five participants could not provide ratings of AoA, imageability, and image agreement. The ratings for each item are listed in the supplementary materials. The ratings show that the actions have high imageability, and that the pictures have good image agreement and low visual complexity. Table 2 provides descriptive statistics about name agreement (represented by both the proportion of dominant names and the H statistic), naming latencies, and the percentages of responses excluded from the analyses of naming latencies ("error rates," including nondominant names, and missing and disfluent responses). The corresponding values for each picture are listed in the supplementary materials. The mean naming latencies were based only on correct responses using the dominant names.
As we mentioned above, the order of the items in each rating task was constant across participants. Given that the set of items was not large and that participants worked at their own pace, it is unlikely that the ratings were strongly affected by fatigue or practice. To assess this, we correlated the ratings on each scale with the serial positions of the items. No significant correlation was found for any of the five dimensions (for familiarity, r = .05; for AoA, r = .00; for visual complexity, r = .11; for image agreement, r = .07; and for imageability, r = .06). Table 3 shows the correlations among all variables. All of the average ratings, as well the indicators of name agreement, word frequency, and length (i.e., syllable number) showed the expected correlations with the action-naming latencies. As can be seen, the two variables specifically pertaining to word-form encoding (i.e., word frequency and word length) showed the weakest correlations with the naming latencies, and the variables pertaining to name agreement showed the highest correlation with the latencies. The table also shows that, as predicted, some of the ratings were strongly correlated: Familiarity correlated with imageability, AoA, and name frequency; the latter two variables also correlated strongly with each other; and, unsurprisingly, the two indicators of name agreement were highly correlated.
Stepwise multiple regression was used to assess how much of the variance in the naming latencies was explained uniquely by each of the predictor variables. Since both the H statistic and the proportion of dominant names were used to indicate name agreement, only the H statistic was included in the analysis. A similar pattern was found when replacing the H statistic with the proportion of dominant names. The results, summarized in Table 4 , show that AoA, imageability, image agreement, H statistic, and visual complexity were all significant predictors of naming latencies. The regression analysis yielded R 2 = .55, F(6, 94) = 24.37, p < .001. Principal-component analysis (PCA) was used to explore how many underlying factors were reflected by the predictors. The PCA with varimax rotation was computed on all eight original variables for the sample of 104 Dutch verbs. The Kaiser-Meyer-Olkin measure verified the sampling adequacy for the analysis, KMO = .68. Bartlett's test of sphericity, χ 2 (28) = 212.96, p < .001, indicated that the correlations between variables were sufficiently high for PCA. Three components had eigenvalues greater than 1 over the Kaiser criterion, and in combination these components explained 67.51 % of the variance. Table 5 shows the factor loadings after rotation. Three factors were extracted. In detail, Factor 1 loaded on AoA, familiarity, and word frequency; Factor 2 loaded on imageability, image agreement, and name agreement; and Factor 3 loaded on name length and visual complexity. Similar results were found in the study of action pictures by Bonin et al. (2004) , with one factor loading on AoA, familiarity, and visual complexity, and another loading on imageability, image agreement, and name agreement. However, unlike in the study of Bonin et al. (2004) , we found that visual complexity grouped with name length (forming a third factor), rather than with AoA and familiarity (our first factor).
As noted, the majority of the pictures used in the present study were taken from the corpus provided by Druks and Masterson (2000) . 2 Table 6 shows the descriptive statistics for the items included in both studies, as well as the results of t tests comparing the average ratings from the two languages and the correlations among the ratings. The averages were significantly different for all variables except AoA. Ratings of AoA were transformed to a common scale of estimated age by using the midpoints of the ranges used in the two studies. As compared with the British-English speakers of Druks and Masterson, our Dutch speakers thought that the pictures were visually less complex, t(88) = 14.64, p < .01, and that the words were more familiar, t(88) = 5.67, p < .01, and harder to imagine, t(88) = 23.35, p < .01. The Dutch target words were longer than the English equivalents, t(88) = 1.72, p < .05.
However, the table also shows that, in spite of these differences in the average ratings, the ratings for the individual items in the two languages were highly correlated. Only a weak correlation emerged for number of syllables, which is not surprising, given that different languages were tested.
Supplementary study
In the rating study described above, all of the participants were presented with the rating dimensions in the same order. A potential concern is that the increasing experience with the items may have affected the ratings. To assess whether this was the case, a supplementary study was carried out in which the order of eliciting the ratings on three of the five dimensions-namely, familiarity, AoA, and visual complexitywas counterbalanced across participants. The first two dimensions of the main study, imageability and image agreement, were not included because the ratings on the very first dimension presented could not be affected by the following ratings, and because assessing image agreement after assessing imageability was entirely appropriate and should not be reversed; participants were first asked to indicate whether they could form images of the actions, and then to decide how well the pictures matched their images.
Method
Participants A group of 63 native Dutch speakers (11 males, 52 females; mean age = 35.66 years, SD = 20.32) participated in the study. They were recruited from the same pool and in the same ways as the participants of the first rating study. They completed a consent form before the study and were paid for their participation. All of the participants had normal or correct-to-normal vision.
Materials and design The materials were the same ones that had been used to assess familiarity, AoA, and visual complexity in the first rating study. A Latin-square design was used to counterbalance the order of administering the rating tasks across participants. Three groups were created of 21 participants each, and the different groups worked on the tasks in the orders familiarity-AoA-visual complexity, AoA-visual complexity-familiarity, and visual complexity-familiarity-AoA.
Results and discussion
The supplementary study aimed to determine how the ratings of familiarity, AoA, and visual similarity were affected by prior experience with the items. Table 7 shows the average ratings for each dimension depending on the serial position of the corresponding rating task. The average visual complexity rating of the items was somewhat lower when visual complexity ratings were given last (third position), as compared with when they were given earlier (first and second positions). Similarly, the average familiarity rating for the items was higher when those ratings were provided last. Thus, as one might expect, the participants perceived the items as being less complex and more familiar when they had seen them twice before than when they were novel. The AoA ratings did not show this pattern, but were instead lowest when AoA was the second dimension to be evaluated. To assess the statistical significance of the serial order effects, analyses of variance were carried out for each scale using participants or items as random variables. This analysis yielded a significant main effect only for AoA [by participants, F 1 (2, 61) = 3.47, p < .05; by items, F 2 (2, 122) = 339.74, p < .001]. 3 Tukey post-hoc tested showed that only the difference in the ratings between the second and third positions was significant (p < .01). How this effect arose is unclear. It is important to keep in mind that different participants rated the items in each serial position. The group of participants who assigned the highest AoA ratings to the items rated the items lowest for familiarity and highest for visual complexity. Thus, the observed pattern might be due to one group of participants perceiving the items as "harder" than the other participants, and consequently assigning them lower familiarity and higher AoA and visual complexity ratings. Though we found some effects of the ordering of the dimensions or/and differences across participant groups that affected the ratings, it is important to note that the ratings given by the three groups of participants for each dimension were highly correlated (all rs > .90, ps < .001).
In further analyses, we compared the ratings obtained in the supplementary study to those of the main study, in which all participants first rated the items for imageability and image agreement and then rated them, in fixed order, for familiarity, AoA, and visual complexity. A comparison of Tables 1 and 7 shows that, on average, the items were rated as being "harder" (i.e., less familiar, with later AoA, and visually more complex) in the supplementary than in the main study. These differences were significant for familiarity, t(123) = 6.45, p < .01; for AoA, t(123) = 8.73, p < .01; and for visual complexity, t(123) = 3.52, p < .01.This suggests that the repeated presentation of the materials in the main study indeed did affect the ratings. However, the correlations of the average ratings for each dimension in the two studies were high (for familiarity, r = .95, p < .001; for AoA, r = .93, p < .001; and for visual complexity, r = .76, p < .001). Furthermore, we correlated the ratings given for each dimension when the specific dimension was presented in first serial position in the supplementary study to the corresponding ratings in the main study. Again, high correlations were found: for familiarity, r = .88, p < .001; for AoA, r = .94, p < .001; and for visual complexity, r = .90, p < .001. In sum, the repeated presentation of the items may have affected the absolute ratings for the items, but it did not systematically affect how the items were rated relative to each other.
General discussion
The present study is, to the best of our knowledge, the first norming study of action pictures in Dutch. The ratings of visual complexity, AoA, imageability, image agreement, and familiarity, the average naming latencies for the dominant name of each picture, the total number of alternative names, and two indicators of name agreement (i.e., proportion of dominant names and H statistic) are listed for each picture in the supplementary materials. These norms should be useful for future studies in which, for instance, action drawings are required that are fast or slower to be named, or in which sets of pictures are to be constructed that are matched for, say, visual complexity or AoA. We found that the ratings of AoA, imageability, familiarity, and visual complexity obtained here correlated well with the ratings in the norming study of Druks and Masterson (2000) for British English. Given the similarity of the two languages and the similarity of the speakers' cultural and educational background, this is perhaps not too surprising, but it does demonstrate the reliability of the ratings. Additionally, we found high correlations among ratings for the three dimensions within the supplementary study and between the supplementary study and the main study. This demonstrates the reliability of the ratings and indicates that repeated presentation of the items in our studies may have affected the absolute ratings for the items, but not the relative rankings, which will probably be most important for the majority of researchers who will use the norms.
Furthermore, all predictor variables included in the present study were significantly correlated with the picturenaming latencies. Multiple regression analyses showed that only imageability (how easy it was to create a mental image, given the action name), image agreement (how well the drawing corresponded to the raters' mental images of the action), the H statistic (indicative of name agreement), AoA, and visual complexity all independently predicted naming latencies. Taken together, these variables accounted for 55 % of the variance in the naming latencies. By contrast, we found no independent contribution of familiarity, word frequency, and word length. Given the likely origins of these effects that we discussed in the introduction, these results suggest that the time that speakers need to produce suitable names for action drawings depends to a large part on the amounts of time that they require to identify the actions (i.e., conceptual preparation) and to select appropriate lexical units (i.e., lexical selection), and much less on the time that is needed to retrieve the corresponding morphological, phonological, and phonetic forms (i.e., word-form encoding). Of course, it is important to keep in mind that the pattern seen here may not generalize to other sets of pictures. For instance, how much time speakers need to identify the actions shown and how variable this time might be will depend on the kinds of actions and the quality of the pictures. Similarly, whether lexical variables such as word frequency and word length will correlate with naming latencies may depend on the variability in the word frequencies and lengths related to the pictures present in the set. Nevertheless, the present results suggest that in action naming, differences in the duration of early cognitive processes, related to visual and conceptual processes (i.e., conceptual preparation) and the selection of a suitable name (i.e., lexical selection), contribute more to latency differences than do differences in the duration of later word-form encoding processes.
This conclusion is in line with earlier action-norming studies in other languages. For instance, Bonin and colleagues (2004;  see also Schwitter et al., 2004) found that name agreement, image agreement, and AoA significantly predicted naming latencies in French. Cuetos and Alija (2003) found that AoA and name agreement were significant predictors of action-naming latencies in Spanish. Additionally, the absence of a frequency effect in the present study is consistent with the other mentioned normative studies (e.g., Bonin et al., 2004; Cuetos & Alija, 2003; Schwitter et al., 2004) . Apparently name agreement, image agreement, and AoA are relatively stable predictors of action-naming latencies across languages. Studies of object naming have also highlighted the impact of early visual/conceptual variables on naming latencies. Specifically, Alario et al. (2004) showed that more-complex drawings took more time to be recognized than did lesscomplex drawings (see also Ellis & Morrison, 1998) , and pictures with higher image agreement ratings were named faster than pictures with lower ratings. Moreover, object-naming studies have also shown that the frequency effect disappeared when AoA was controlled for (Bonin, Peereman, Malardier, Méot, & Chalard, 2003; Carroll & White, 1973 ; but see Barry et al., 1997) . These findings suggest a commonality between object and action naming. However, the effects of early visual/conceptual variables appear to be less pervasive in object than in action naming. For instance, many studies have failed to show effects of visual complexity on object-naming latencies (Barry et al., 1997; Bonin, Chalard, Méot, & Fayol, 2002; Bonin et al., 2003; Cuetos et al., 1999; Snodgrass & Yuditsky, 1996) . A possible cause for this might be that object pictures are generally easier to process at the recognition and conceptualization levels than are action pictures. Consistent with this assumption, we found in an earlier object-and action-naming study (Shao et al., 2012) that inhibitory control was more systematically involved in action naming than in object naming, possibly because more interference among competing conceptual representations occurred during conceptual preparation in the action-naming task. Overall, higher-level cognitive processes may be more influential determinants of the speed of action than of object naming.
Conclusions
To recapitulate, the present study provides Dutch normative data for 124 line drawings of actions. Naming latencies for a subset of 104 drawings were also collected. Multiple regression analyses showed that name agreement, image agreement, imageability, visual complexity, and age of acquisition were all significant predictors of the naming latencies.
